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Diabetes, Diversity, and Disparity: 
What Do We Do With the Evidence?

| Sandra A. Black, PhDThe US Department of Health
and Human Services has developed
an initiative called “Eliminating
Racial and Ethnic Disparities in
Health,” which parallels Healthy
People 2010, the nation’s health
goals for the next decade. The ini-
tiative focuses on areas of health
disparity that are known to affect
racially and ethnically diverse
groups of the population yet hold
the promise of improvement.

The first step to addressing such
health inequities is to understand
the scope and nature of the diseases
that contribute to such disparities.
This commentary reviews the epide-
miology and consequences of type 2
diabetes, particularly as it is mani-
fested in socially and culturally di-
verse groups, and offers recommen-
dations for actions to address the
disparities resulting from diabetes.
(Am J Public Health. 2002;92:
543–548)

DIABETES MELLITUS REFERS
to a group of metabolic diseases
that are characterized by hyper-
glycemia. In turn, hyperglycemia
is caused by the body’s inability
to produce or effectively utilize
enough insulin, a hormone that
the body uses to convert food
into glucose. As a result of this
defect, the level of glucose in the
blood becomes elevated—a con-
dition commonly referred to as
high blood sugar. Diabetes melli-
tus is currently classified into the
following 4 categories, based on
etiology: type 1 diabetes, which
is usually diagnosed in childhood
or early adulthood; type 2 dia-
betes, which is diagnosed in mid-
dle or old age; gestational dia-
betes, which occurs during
pregnancy; and other, less com-
mon types of diabetes that result
from genetic defects, drug or
chemical use, infections, or other
diseases.1

The early symptoms of dia-
betes develop gradually and, as
a result, often go unnoticed until
serious damage has already been
done to the body. Later symp-
toms or complications of the dis-
ease include neuropathy leading
to ulcers and amputations, reti-
nopathy leading to blindness,
nephropathy leading to renal dis-
ease, atherosclerotic cardiovascu-
lar disease, peripheral vascular
disease, cerebrovascular disease,
hypertension, increased suscepti-
bility to infections and prolonged
recovery time, and lower-
extremity amputations.2

Diabetes is a costly disease.
One out of every 7 dollars spent

on medical care in the US is re-
lated to diabetes,3 with an annual
cost of over $100 billion, and di-
abetes accounts for more than 3
million hospital stays and more
than 15 million physician visits
each year.4,5 Although the major-
ity of adults with diagnosed dia-
betes attempt to control the dis-
ease, they are substantially less
healthy than nondiabetic adults.
In addition to being at risk for di-
abetic complications, diabetics
are at higher than average risk
for comorbid health conditions,
disability, depression, cognitive
impairment, and poor quality of
life. Diabetics also have higher
rates of disability—almost 30% of
those aged 45 to 60 years and
over 45% of those 70 years and
older report some form of dis-
ability, compared with only 10%
to 20% of nondiabetics.

THE SCOPE OF DIABETES

Diabetes can appear at all ages
and in all ethnic groups and has
been found in virtually all parts
of the world. Indeed, from a
global perspective, diabetes has
become an epidemic: more than
150 million adults worldwide
suffer from diabetes, a figure that
is expected to double over the
next 25 years.6 Diabetes is
strongly associated with socio-
economic transition; the preva-
lence of diabetes in the devel-
oped countries (6.2%) is almost
double that in the developing
countries (3.5%). Furthermore,
the increase in prevalence of dia-
betes over the next 25 years will

be much greater in the devel-
oped countries, which will expe-
rience a 170% increase, com-
pared with a 42% increase in the
developing countries.

The United States has the
largest number of diabetics of all
the developed countries, with
more than 16 million currently
suffering from the disease.1 Over
the past 40 years, the prevalence
of both diagnosed and undiag-
nosed diabetes in the United
States has increased dramatically,
as has the prevalence of impaired
fasting glucose and impaired glu-
cose tolerance, both precursors
of diabetes. By 2025, an esti-
mated 22 million Americans will
have diabetes.6 Approximately
90% of these will be type 2 dia-
betics, including almost 6 million
who will be undiagnosed.

Although diabetes can affect
any segment of the population,
the disease is especially burden-
some among certain groups, par-
ticularly African Americans, His-
panic Americans, Native
Americans, the elderly, those of
the lower socioeconomic classes,
and women.7 These groups are
also least likely to receive timely
and adequate health care; among
them, as a result, diabetes is
somewhat of a hidden disease.
For women in particular, dia-
betes can have devastating ef-
fects on health. Diabetes effec-
tively eliminates the protection
that women generally experience
against coronary heart disease,
because hyperglycemia and hy-
perinsulinemia undermine the
protective effects of estrogen.8–10
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FIGURE 1—Conceptual framework of risk factors for the development of diabetes.

This commentary focuses on the
epidemiology, risk factors, and
outcomes of type 2 diabetes in
the United States, with a particu-
lar focus on the impact of social
and behavioral factors not only
among women but among all
groups at elevated risk.

RISK FACTORS

The myriad risk factors that
influence the development and
course of diabetes are illustrated
in Figure 1. Foremost among
these is genetic vulnerability:
family history of diabetes is the
strongest predictor of developing
diabetes, particularly when the
disease is present in first-degree
relatives. Other factors include
demographics, social group char-
acteristics, behavioral and life-

style influences, psychological
factors, and clinical factors, such
as adequate medical care and ad-
herence to treatment regimes.
Many of the strongest risk factors
are especially influential among
women of color, as can be seen
in Table 1.

Age
The risk for diabetes increases

dramatically with age.1 Although
adults 65 years and older cur-
rently compose about 12% of the
general population, they account
for more than 40% of diabetics.
This is particularly important
when considering future popula-
tion trends. Over the next two to
three decades, the number of
older adults will increase dramat-
ically, to more than 20% of the
population.

Ethnicity
Diagnosed diabetes is present

in about 7% of all adults 45
years and older; however, the
rates vary substantially by ethnic-
ity.11 Data from the Third Na-
tional Health and Nutrition Ex-
amination Survey and the
Hispanic Health and Nutrition
Examination Survey indicate that
among adults aged 40 to 74
years, the prevalence of diag-
nosed diabetes is about 7% for
non-Hispanic Whites, 12% for
African Americans, and 14% for
both Mexican Americans and
Puerto Ricans.2,12 Among the var-
ious Asian American and Pacific
Islander groups, the rates of dia-
betes vary substantially but can
be as high as 15% to 20%.11 The
highest rates are experienced by
Native American tribes in the

Southwest, with an estimated
prevalence of more than 37%.13

Indeed, the highest prevalence of
diabetes in the world (50%) is
experienced by the Pima Indians
of Arizona.11,14

Diabetes is often undiagnosed
in the adult population, because
type 2 diabetes is generally
asymptomatic in its early stages
and without regular screening
goes undetected. The prevalence
of undiagnosed diabetes has been
estimated to be about 6% for
non-Hispanic Whites, 7% for Af-
rican Americans, 10% for Mexi-
can Americans, 12% for Puerto
Ricans, and as high as 15% for
Native Americans.2,12,13 These
large percentages of undiagnosed
diabetes show not only that the
burden of diabetes is much
greater than is indicated by the
statistics for diagnosed disease
but also that the unrecognized
burden is greatest among the
non-White culturally diverse
groups.

It is significant that non-White
populations not only experience
higher prevalence of type 2 dia-
betes but also suffer from more
frequent complications and
greater disease severity. Studies of
older adults with diabetes have
shown that both Mexican Ameri-
cans and African Americans ex-
perience a greater burden from
diabetes than do older non-His-
panic Whites.15,16 This is particu-
larly evident with regard to mor-
tality resulting from diabetes.
Overall age-adjusted death rates
from diabetes are about 10% for
non-Hispanic Whites, 20% for
Hispanic Americans, and 30%
for African Americans and Native
Americans.5 These differences
are even more apparent when
one compares the rates of dia-
betes across the older ages.
Among non-Hispanic Whites, the
prevalence of diabetes is about
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TABLE 1—Risk Factors for Type 2 Diabetes Mellitus

Major Risk Factors

Genetics Family history of diabetes (especially parents or siblings)

Race/ethnicity African American, Hispanic American, Native American,

Asian American, or Pacific Islander

Obesity BMI of ≥27; ≥20% over desired body weight

Age ≥45 years

Hypertension Blood pressure >140 systolic or >90 diastolic

Elevated cholesterol HDL >35 mg/dl or triglyceride level >250 mg/dl

Gestational diabetes History of gestational diabetes or having given birth 

to a baby weighing >9 pounds

Impaired glucose tolerance Previously identified plasma fasting glucose 

of 110–125 mg/dl

Impaired fasting glucose Previously identified plasma fasting glucose 

of <140 mg/dl and 2-h plasma glucose 

of 140–199 mg/dl

Secondary Risk Factors

Sex Female

Education <High school education

Income Limited income or poverty

Sedentary lifestyle Inadequate exercise or physical activity

Source. American Diabetes Association, 2000.
Note. BMI = body mass index; HDL = high-density lipoprotein.

10% both for adults aged 65 to
74 and for those 75 years and
older. In contrast, the rate of dia-
betes among African Americans
drops from 20% among adults
aged 65 to 74 years to only 14%
among those 75 and older.12 Sim-
ilarly, the rate of diabetes among
older Mexican Americans drops
from 25% among adults aged 65
to 74 years to 18% among those
75 to 84 years to only 12%
among those 85 years or older.16

These decreasing prevalence
rates reflect increased mortality
among African American and
Mexican American diabetics in
the earlier years of old age.

Socioecomonic Status
The socially and economically

disadvantaged are also at ele-
vated risk for diabetes.17 Forty
percent of adults with diabetes
have less than a high school edu-
cation, compared with only 20%
of the general population. Diabet-

ics tend to earn less, with a me-
dian individual annual income of
$9,550, compared with $20,125
among nondiabetics.18 In addi-
tion, whereas the majority of in-
dividuals with type 2 diabetes
are employed, a sizeable propor-
tion are unemployed. Among
adults aged 45 to 64 years, for
example, 49% of diabetics are
unemployed, compared with only
28% of nondiabetics.

Socioeconomic inequalities in
health have been attributed to a
variety of mechanisms that may
act as intermediate risk factors
for diabetes.19 These include
poor nutrition, overweight, in-
creased rates of poor health be-
haviors such as smoking and al-
cohol consumption, stress, and
limited access to health care, par-
ticularly in middle age when
many individuals are at highest
risk for developing diabetes.20

Access to adequate health care
plays an even stronger role in

controlling diabetes, preventing
the development of complica-
tions, and avoiding diabetes-re-
lated mortality.21 Low socioeco-
nomic status may also influence
the development of diabetes as a
result of inadequate maternal nu-
trition during and even prior to
pregnancy.22

Psychological Factors
Stress can impair glucose tol-

erance even in nondiabetics.23

Stress and psychological distress
also have negative influences on
glycemic control once diabetes
has developed.24–26 Diabetics
are more likely than nondiabet-
ics to experience clinical depres-
sion,27,28 and even when clinical
depression is not present, dia-
betic adults are more than twice
as likely to manifest substantially
higher rates of depressive symp-
toms and other signs of psycho-
logical distress. Depressed dia-
betics are more likely to develop
diabetic complications, comorbid
chronic health conditions, and
disability than nondepressed dia-
betics and are as much as 4
times more likely to die prema-
turely.29,30 Depressed diabetics
are less motivated to adhere to
treatment regimes, are less so-
cially and physically active, and
report less life satisfaction and
hope regarding the future. This
interaction intensifies the effects
of both diabetes and depression,
resulting in increased use of
health care services, more fre-
quent and lengthier hospitaliza-
tions, and greater costs associ-
ated with care.31 Depression has
also been linked to the develop-
ment of diabetes and is also
more highly prevalent among
the lower socioeconomic
groups.32–34

Sex
In most populations, the preva-

lence of diabetes is comparable

for both sexes; however, among
women, the disease generally has
a more devastating impact and is
more difficult to control. This is
most striking among African
Americans and non-Hispanic
Whites, moderate among Mexi-
can Americans, and almost non-
existent among Puerto Ricans
and many Native American
tribes.35 It is thought that much
of this difference between the
sexes results from varying rates
of obesity, physical activity, and
hormone action among women.12

In addition, certain sociocultural
factors, such as the role that
women play in the family, may
affect women’s vulnerability to
diabetes. Women are often the
keepers of culture, the family
members who pass on cultural
practices, such as what foods are
served for holiday celebrations
or what activities family mem-
bers are encouraged to engage
in. This responsibility to maintain
cultural practices and pass them
on to younger generations can
make it difficult for a mother or
grandmother to successfully
make lifestyle changes.

Women also suffer from gesta-
tional diabetes, or glucose intol-
erance that begins during preg-
nancy. Gestational diabetes
complicates about 5% of all
pregnancies, but the rate of oc-
currence can range up to 14%
depending on the population
subgroup.36 When left untreated,
gestational diabetes harms both
the mother and infant, often re-
sulting in chronic hypertension as
well as perinatal morbidity and
mortality. Gestational diabetes is
most likely to occur among
women older than 25 years,
those who are obese, those with
a family history of diabetes, and
those who are members of the
ethnic groups at higher risk for
diabetes in general—African
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Americans, Native Americans,
Mexican Americans, Asian
Americans, and Pacific Island-
ers.37–39 Although most women
with gestational diabetes regain
their normal health in the
months following delivery, they
remain at elevated risk for devel-
oping type 2 diabetes later in
adulthood. Only about 5% of
women with gestational diabetes
develop type 2 diabetes within 6
months of delivery; however,
40% to 50% develop diabetes
after 15 years, particularly
among non-White women.37

Many of the risk factors for di-
abetes have a greater impact
among women than among men;
the inverse relationship between
socioeconomic status and type 2
diabetes is stronger among
women, regardless of ethnicity.19

In NHANES III, both African
American and non-Hispanic
White women with household in-
comes below the poverty line
had more than twice the risk of
developing diabetes as did
women with twice the poverty
level, even when other risk fac-
tors such as body weight, diet,
physical activity, and the use of
tobacco and alcohol were con-
trolled for.

Lifestyle
The risk of developing type 2

diabetes also increases with
body weight and sedentary life-
style. The majority of type 2 di-
abetics are obese and physically
inactive.7,40 More than 45% of
adults with type 2 diabetes have
a body mass index of at least
30.2 Obesity itself causes some
level of insulin resistance,41 and
even many diabetics who are
not obese have an increased
percentage of abdominal fat.42

This is a particular problem for
many non-White adults.43,44 Nu-
merous studies have demon-

strated that Mexican Americans
and African Americans have
higher insulin concentrations,
greater insulin resistance, and
lower insulin sensitivity than do
non-Hispanic Whites with com-
parable body mass indexes and
waist–hip ratios.45,46

Obesity is also more of a prob-
lem for women than for men: for
adults 25 years and older, the
prevalence of obesity is 21%
among men and 27% among
women.47 Among the non-White
culturally diverse groups, the
prevalence of obesity is 13%
higher among African American
women than among African
American men and 18% higher
among Mexican American
women than among Mexican
American men.19,47 Obesity is
also strongly related to a striking
new epidemic of juvenile onset
of type 2 diabetes, particularly
among non-White culturally di-
verse groups.48,49 Type 2 dia-
betes has generally been diag-
nosed in adults 45 years or
older; however, it is being seen
increasingly in younger adults
and children, a direct result of in-
creasing rates of obesity and
physical inactivity.

Other lifestyle factors that are
related to the development of di-
abetes include smoking, alcohol
consumption, poor diet, and,
most important, inactivity. Inade-
quate physical activity or exer-
cise is well recognized as a risk
factor for diabetes. In addition to
contributing to the development
of obesity, a sedentary lifestyle
worsens insulin sensitivity and
results in elevated blood glucose
levels.1 Exercise not only im-
proves glycemic control among
diabetics; it can also help to pre-
vent many of the complications
of the disease, including cardio-
vascular disease, hypertension,
and hyperlipidemia. Women are

at greater risk for inactivity, par-
ticularly as they age. African
American and Mexican Ameri-
can women are also more likely
than non-Hispanic White women
to be physically inactive.50

Women, then, appear to have
only slightly elevated risk for dia-
betes based purely on their sex.
They are at substantially ele-
vated risk, however, for many of
the other risk factors for dia-
betes, including low socioeco-
nomic status, obesity, inactivity,
and gestational diabetes. In addi-
tion, women are more likely to
reach advanced age than men.51

It is not surprising, then, to find
that women, particularly women
of color, also often suffer a
greater burden from diabetes.

WHAT DO WE DO WITH
THIS EVIDENCE?

First and foremost, diabetes
must be acknowledged as a public
health problem, one that affects all
groups of all ages and that has
reached epidemic proportions. A
recent report from the Heart
Outcomes Prevention Evaluation
Study indicates that the develop-
ment of much of type 2 diabetes
and its complications can be de-
layed or even totally prevented.52

Treatment and prevention efforts
should be approached not only
on the level of an individual
health problem but, even more,
as a public health issue.53,54

Community interventions, includ-
ing early screening and lifestyle
change, are paramount and must
be culturally appropriate.

Second, effective treatment and
prevention programs must become
standard clinical practice. Inten-
sive diabetes management and
improved glycemic control are
the keys to minimizing the im-
pact of diabetes and would lead
to fewer medical costs, lower

rates of complications, and
greatly reduced mortality as a re-
sult of the disease.52 It has been
noted that a reduction of just
10% in the average blood glu-
cose levels of all diabetics would
result in a 40% decrease in the
rate of diabetic complications
and associated health care
costs.55 Indeed, intensive therapy
for diabetes has been shown to
reduce the occurrence of reti-
nopathy and blindness by over
40%, lower-body amputations
by over 40%, and end-stage
renal disease by over 70%.56 De-
spite the development of effec-
tive treatment and preventive
programs, however, evidence
suggests that they are not widely
used in daily clinical prac-
tice.57–59 Non-White culturally
diverse groups and women are at
particularly high risk for poor
glycemic control resulting from
less than adequate preventive
care services.2,53 Both of these
groups are also less likely to en-
gage in adequate self-care prac-
tices, particularly self-monitoring
of blood glucose levels.

Third, screening and interven-
tions in the prediabetic years must
become the norm. We need to in-
crease screening among high-risk
groups and institute culturally ap-
propriate interventions that will
enhance change in the predia-
betic years, particularly early
adulthood. These interventions
should target lifestyle changes—in
particular, proper diet and ade-
quate exercise. The Expert Com-
mittee on the Diagnosis and Clas-
sification of Diabetes Mellitus
and the American Diabetes Asso-
ciation1 recommend that all peo-
ple 45 years or older should be
tested for diabetes, regardless of
the presence or absence of other
risk factors for the disease, and
that testing should be repeated
every 3 years. Individuals at
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higher risk should begin being
tested at younger ages and be
tested at more frequent intervals.

Finally, those groups at highest
risk must be empowered to take
control of their own health. It is
clear that several subgroups of
the population are at particularly
high risk for diabetes. These in-
clude members of most non-
White culturally diverse groups
but particularly African Ameri-
cans, Mexican Americans, Puerto
Ricans, and Native Americans.
The high-risk subgroups also in-
clude individuals with a family
history of diabetes, the poor and
uneducated, older adults, the
obese and sedentary, and
women, particularly those who
are members of non-White cul-
turally diverse populations or
those with a history of gesta-
tional diabetes.

Control of diabetes is a highly
demanding endeavor, requiring
substantial vigilance, lifestyle
change, medication adherence,
and motivation. Those who suffer
most from the disease are often
those least prepared to deal with
it. This means that early detec-
tion and increased awareness of
diabetes, while important, are not
sufficient. All people at risk for di-
abetes must be helped to develop
the skills necessary to prevent or
manage the disease.
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Cardiovascular Disease Among Women Residing in Rural
America: Epidemiology, Explanations, and Challenges

| Herman A. Taylor, MD, Gail D. Hughes, DrPH, MPH, and Robert J.
Garrison, PhD

THE TURN OF THE 21ST
century is considered by many
leaders in medicine to mark the
beginning of a “Golden Age” of
American cardiovascular medi-
cine and health. There are many
reasons for this opinion. The re-
sults of landmark population-

based studies like the renowned
Framingham Study have accu-
mulated steadily over the last 5
decades, leading to a far clearer
understanding of the causes of
cardiovascular diseases than was
available a generation ago. The
epidemiological identification of

risk factors for various manifesta-
tions of cardiovascular disease
has stimulated and comple-
mented a large body of other re-
search. Basic science investiga-
tions, clinical research, including
large randomized clinical trials,
and behavioral studies have
helped elucidate mechanisms
that explain the predictive power
of the known risk factors and
have guided the development of
effective preventive strategies. In-
creasingly efficacious interven-
tion strategies for manifest dis-
ease have developed in
parallel.1,2 These methodologi-
cally diverse lines of inquiry, test-
ing, and development have
yielded substantial health gains
for the United States as a whole.
If the CVD epidemic had contin-
ued at its peak rate (reached in
1963), 1098000 Americans

would have died in 1996. In-
stead, fewer than 500000 died
and more than half a million
lives were spared.

The widening array of pre-
ventive and therapeutic tools of
modern medicine, along with se-
lective adoption of healthier
habits, can be credited as the
cause of these substantial de-
clines in CVD mortality.3,4 Most
conspicuous among the sweep-
ing behavioral changes is the
impressive decline in smoking
among American adults, particu-
larly White men, in recent
decades. Smoking rates have
dropped from 40% in the mid-
sixties to approximately 25%,
according to recent surveys.5 In
the arena of medical therapy,
the development of safe and ef-
fective therapies for hyperten-
sion have led to major gains in

Many believe that the United States has entered a “Golden Age” of car-
diovascular health and medicine. Pharmacological and technological ad-
vances have indeed produced an era of declining mortality rates from car-
diovascular diseases for the nation as a whole. However, there remain areas
of challenge.

Cardiovascular disease (CVD) is still by far the leading cause of death and dis-
ability in the United States, and it is the leading killer of US women. Perhaps the
single most notable feature of the CVD epidemic in the United States is the sub-
stantial difference in morbidity and mortality that exists between White women
and women of color, with a disproportionate share of suffering borne by minor-
ity women. Unexplained regional variations also cloud the otherwise
notable progress of the last 30 years, and many rural areas appear to be uniquely
affected by cardiovascular disease.

This commentary reviews the evidence that the CVD epidemic dispropor-
tionately burdens women of color who reside in rural areas, itemizes and pro-
vides a logical framework for explaining this burden, and suggests approaches
to solving this vexing public health problem. (Am J Public Health. 2002;92:
548–551)


